Introduction: Focus has been put on strengthening surveillance systems in high tuberculosis (TB) burden countries, like Zambia, however
Introduction
Tuberculosis (TB) has continued to be one of the major public health problems and still remains a global emergency for the 21 st century [1] . Analysing TB treatment outcomes and their potential risk factors is an important indicator of the performance of a country's TB control program [2] . Monitoring and evaluation of TB patients' treatment outcomes has been given priority in the End TB Strategy, as an integral part in the treatment and prevention of TB [3] . World Health Organisation (WHO) recommends a 90% TB treatment success rate, which can be achieved through intensified case finding, early diagnosis, availability of medicines, and direct observed therapy in a TB control programme [1] . The estimated TB incidence in 2015 was 391/100,000 population for all ages and treatment success rate of 85% was reported [4] . Many studies have been done looking at factors associated with unfavourable TB treatment outcomes. A retrospective cohort study done in Nigeria found that re-treatment cases, having a positive smear at the second month of follow-up, smear-negative after 2 months of treatment, pulmonary TB, and being male were associated with unfavourable TB treatment outcomes [5] . This study, however, only looked at TB in children. Another study in Mozambique found that being male, having a negative smear result at diagnosis, being HIV positive, and being a retreatment case was associated with unfavourable treatment outcomes [6] . A study conducted in Lusaka [7] , found that socio-demographic factors including poverty, being a woman, having extra-pulmonary TB, old age, marital status, and HIV co-infection are associated with unfavourable treatment outcomes.
The burden of TB in Zambia has continued to be high over the years despite the low TB case notification which could be attributed to high rates of undetected TB cases (42%), delayed diagnosis and low utilization of TB preventive therapy (18%) hence seeing unfavourable treatment outcomes above the WHO threshold of less than 5% [8] . Lusaka the capital city of Zambia has some residential areas that came up as a result of rural-urban migration. Apart from this Lusaka also has a number of industries and private businesses which in turn makes a destination centre for people looking for employment and petty trade. This could have led to the increase in the number of TB cases notified for the reason that these people are subjected to poor living conditions [7] . We further defined:
Urban clinic: TB treatment and diagnostic centre that exists in a properly planned area in the city.
Peri-urban clinic: TB treatment and diagnostic centre which exists in an unplanned settlement due to rural urban migration.
Data collection and variables:
We abstracted variables from the TB treatment registers that were related to the study objectives. 
Discussion
The present study has highlighted factors associated with unfavourable tuberculosis treatment outcomes among selected health facilities in Lusaka, Zambia, 2015. The study has shown that TB patients that were relapse, HIV co-infected, above 59 years old and those who sought treatment from the urban clinic had increased odds of unfavourable outcomes. The WHO has set standards for reporting of outcome of anti-tuberculosis treatment [10] . Treatment outcomes are a major indicator in the assessment of performance of a national TB programme [1] . In this study, most of the TB patients were males which is similar to findings from other studies [11, 12] . One suggested reason for a higher proportion of males having unfavourable outcomes is that they may be more exposed to TB infections associated with behavioural factors such as ex: smoker, as compared to women [13, 14] . Another possible explanation is that males and females have different societal roles and occupations (such as working in a mine) that can influence not only their risk of exposure to TB but also their access to care [12, 15] . A qualitative study done in Burundi found women to have good patient and self-care in their families which made them more compliant to TB treatment compared to males hence the seen differences [16] . This finding can also be used to explain our findings in this study the difference in study design.
This study found an overall treatment success rate of 57% for the three facilities sampled, and this was lower than the 86% reported for the entire Lusaka district. This finding may mean that overall figures reported in Lusaka district are likely to mask lower treatment Page number not for citation purposes 5 success levels in health facilities not performing well. It also suggests that achieving the treatment success target for some health facilities is a major challenge that needs to be tackled. The overall unfavourable TB treatment outcome rate was higher than the unfavourable treatment outcome reported from Ethiopia [2, 17, 18] . This result is also higher than another study conducted in Malaysia which reported a rate of 21.5% [19] . High rates of missing TB cases which stand at 42% and low utilization of TB preventive therapy current at 18% could be contributing to the unfavourable outcome seen in the study [8] . The findings of this study show a high number of cases not evaluated which shows that there is poor record keeping in the three health facilities. The high unfavourable treatment outcome found in this study affects the country's overall goal of achieving the 90% treatment success rate as recommended by the WHO hence there is need to conduct data quality audits to health facilities in order to addressing the challenges faced in data management. Many studies have shown similar to this study that old age is associated with unfavourable outcome in TB treatment [2, 19] . This finding could be attributed to an increased risk of lower immunity, making them more susceptible to infections, as a person grows older which may lead to poor outcomes [2, 20] . One important limitation is that secondary TB register data was used for this study, so we could not control for the age-associated co-morbidities. Findings of a study in Ethiopia [21] are different from what this study found this could be due differences in geographical location also possible confounders due to use of secondary data.
This study also showed that relapse patients had higher odds of developing unfavourable outcomes compared to new cases. Similar to this, a study in India found that relapse cases had a higher risk of developing unfavourable outcomes compared to new cases [22] .
This result could be due to many factors, including lack of adherence, higher rates of lost to follow up and higher drug resistance rates among relapse patients [6] . This association could not be shown in this study, because we used secondary data which did not capture these variables. A study conducted in Nigeria did not find any associations between new and relapse patients [23] . In this study, the health facility where a patient was receiving care from was found to be associated with unfavourable outcome. This is similar to a findings from a study done in northern Ethiopia where they compared treatment outcomes from different health facilities [24] . This finding could be as a result of different levels of care received at the facilities. This may include availability of TB diagnostic tools such as Gene-Xpert machines that makes diagnosis easy and fast compared to use of microscopes or culture. It may also be a behavioural factor that could be common in one geographical area of the district, leading to unfavourable treatment outcomes [25, 26] . This is an area that calls for future research to see what risk factors exist in different locations that may put people at higher risk of unfavourable outcomes in the TB treatment.
Different from this study, in Nigeria a study compared rural against urban facility and their finding was that patients in rural areas were more associated with unfavourable outcomes [23] . This information tells us there is need to monitor health facilities to learn practices from those that are doing well and trickle them down to those that are not performing well.
The multivariable analysis conducted revealed that after removing the not evaluated category whose outcomes were unknown; HIV positive TB patients were more likely to develop unfavourable outcomes. Similar to other studies [27, 28] our study found HIV positive TB patients to be associated with unfavourable outcome.
HIV is known to affect the immune system of individuals making them more susceptible to opportunistic infections such as TB [29] . It has been suggested that HIV positive TB patients are more likely to become malnourished due to constant sickness, have diarrhoea that prevents absorption of nutrients, loss of appetite and sores of mouth that make eating difficult, and also experience more opportunistic infections [14, 23] . Another reason for unfavourable outcomes among HIV positive TB patients could be poor uptake of anti-retro viral therapy (ART) [28, 30] . This study however did not analyse the association between ART and unfavourable treatment outcomes among HIV positive TB patients due to missing information from the registers. This therefore calls for improved action in ensuring that health facilities record and report all TB treatment outcomes. Failure to do so may lead to missing of very important information required for effective service delivery in the diagnosis and treatment of TB. The study was a review of data records in the sampled three health facilities. Socio demographic information such as drinking habits, education levels, marital status and employment [7, 24] were not available. Any bias introduced by 
Conclusion
This study has found a high proportion of unfavourable outcomes in three health facilities in Lusaka, which was associated with being > 59 years old, being a relapse case, being HIV positive and receiving care from the urban-clinic. We recommend special attention to patients of > 59 years old, relapse cases and HIV positive receiving TB treatment and also close supervision and monitoring of health facility staff, an effort aimed at evaluating outcomes of notified patients. Studies are required to identify and test interventions aimed at improving treatment outcomes at all levels of health care.
What is known about this topic
 Unfavourable TB treatment outcomes are associated with being > 59years old, being a relapse case;
 HIV co-infected TB patients are association with unfavourable treatment outcomes.
What this study adds
 Using routine surveillance data unfavourable outcome are more likely to occur at an urban clinic compared to a 1 st level hospital;
 It important to make sure all TB treatment outcomes are evaluated.
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